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(54) NITRIDE SEMICONDUCTOR LASER 
AND ITS MANUFACTURING METHOD 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide a group 
HI nitride semiconductor laser wherein a 
reflecting mirror surface of high quality can be 
obtained with superior reproducibility in a laser 
structure. 

SOLUTION: In this manufacturing method of a 
nitride semiconductor laser, a plurality of crystal 
layers which include active layers and are 
composed of group III nitride semiconductor are 
laminated in order on a base substance layer. 
The method includes processes wherein the 
plurality of crystal layers are formed on the base 
substance layer formed on a substrate, an 
electrode layer is formed on the uppermost 
surface of the crystal layers, a metal film is 
plated on the electrode layer, a decomposed 
substance region of nitride semiconductor is 
formed by casting a light from the substrate side 
toward an interface between the substrate and 
the base substance layer, the base substance 
layer supporting the crystal layers is peeled 
from the substrate along the decomposed 
substance region and cleaved, and a cleavage 
surface to be turned into a laser resonator is 
formed. 
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it, YAGl/-if©4«S (i^S2 6 6 nm) . KrE 
x*->v.(JKS2 4 8nm) /«ci:^^«©fij6fiBffi 
*U— tftr^pT. Hi 7 (C^TiolC, .U- 7 r-TTl 
« 1 0 1 OUffifflf ttto'ST** 1 0 3 ©fl.«j}»6. T 

S. 3tt-ABHS*«T»»^iSK:-«K:!IB»UT>b«fcti 

[0 0.3 8] TO(Cffl^SU--+f7 l fc©Sft{filx.«2 4 8 
n m(C^ t ^Tlfiffl-!t7 t -f 7*<& t i'igB^Tafe 5 © 
t*tbT, G aN©f«a3 6 5 nm t) 

7SKiG a Nr B 1tC#ffi-r§7C#^1§i L ^S^©fci& > 

*, !RiR$nit3t©x*;^-«fSif'^ijs$n, 

j&l-Sdi: fc:&3„ 7S*1 0 '1 tT*« 1 0 

3 t©#ffi(C*5^T, Sfkt)¥^ft©^)»t)M^ 1 5 0 
ft*. 

[0 0 3 9] ^©gft^¥«#:©^?^^^ 150(1 



A l N£c£©T*H l 0 3 fl?e*fctiMIW*fc«)K:, 

G a N&t*©!/-- !f«iB©Ttti&*IMMC!fttt3n 
5fcft^bS^2n5„ rt^Sftfc'-AlCioT, 1*7 
7-f7lI10 1 £GaN&i:©T«lll 0 3lSll^n 

©isa!S£;WR«3na. ioT, T^«io3faij«^ 
<^7 7-f 7&# f m&mamm^v 

[0 0 4 0] Cl©jbPiitC;«t^T> Tifill 0 3<ffl©#« 
•tr7ri'7affil 0 lit, l>-1?m&®ftRZfC ul 1 

2 o ®-«^s#frrs. ^—y«jiai5»©G a nm i 
1 2 oTKff-fe^nx ^swTiiiti-ra^ttt^^. g 

U fsjfcW5-f(c-tJ-7r-i'7SSl 0 

5., SU 0>MmSS©J¥£©CuBll 2 O^fLTH 
Si/ ftMKS 1 4 0 ICftS 0 #ttT»$fc«K b-tf 

«3tt£$i&a \z\mm b & 

[0041] t77-f 7*&£Bfc£bfcl^- 

ssWcgu asrbrns&UG'a b 

A>S»fc, GUt &Jg« 1 4 0 U El 1 

9 IC^r«fc 5 fc* t77-f 7SSI^iSi5^{C«n ^G a 
Nfill 0-3^HtBbX^5CDT, ''(C^^> (Ti) 
£0.05 umm: ^^T7;U5.n7A (A 1 ) £0. 
2 MmJPT?*3»'bTn«*«l 0 3 a*»j£f 
<G aNT«!l©SW>Tt±i4bfcU- tfffijggBttK 
tfCuMl 2 0(DTtt!il 0 3CGaNW»6, 02 0 
\Znk?£?\z, mi* Vv4 7©{£B£#fri±Tn<JII« 
ilOSait:, y-f-V^Ftf-f >hTJ«J SrAtl 

[0 0 4 2] 02 lC^T-taiC. {Sf#&JS1£ 

1 4 0£»tt$*4Itl:iotGa'NRl.0 3SBBI 
"f&tthlZC uM^ *j *m&W d fcTSU b T*g$C 

*©i^-- y-v\*-3 o o%wi&r$. z\<d£.o\zlt. c 

u m 1 2 0 £ 1 *> (CTttbH 103&, U y -75§fegS#fi 
1*5. 

[0 0 4 3] ^-ff^>H#^ >F©flSk:. Am 

*) fcfT&s^tfc-e^s. mmLrz£?\zmmxh7 
i7<D&&tzmzo?cum\Z7c%iz-m\:LT^%t> 
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g^ffidT^a^^bTb^^.'HlC HI 3K*b 
lfe»Xh7-1'7°2 0 1 ©i|B£^;LT*i< £H 

[0044] *o»mjf^*»7«. l/— y-'A'-^fijtr 

—9 1 A*- 3 0 0 ©SfclSrffi (G a N©#1 1 0 3 ~ 1 1 1 
©gfflffi) K*tb. X/tyj'giftt'Jffl^TiSM 

< I/— if <y 7*fc>H 2 2 C^-T ± 0\Z. U-if-A- 
3 0 0£l2}$rbT. 6*©^— tf^y^t^Ii-r-S. 
<»4>*56WC<t 0 dfiLfc b-lr*5f y 75 h- h > 
>^tv7>hT§*&. Cull 20«£t-l->> 
y-fflCbT^x-f >7*U Sefc3fJfelS4«T. 0 

2 z\z^tm^WM^mmm^mw^-^m^ 

ififSfcT*. £©*£. l*7>?£>S£&g£bftt>fc 

7>H*t-rTc*i5#tte,nTns©t^iST*D; u 

^Jt#e>*lS©T\ ;Wk*-A©b-bv>y^©T# 

tait^tis. 1 ; ■ • - ; - 

[0 0 4 5] 02 3fcj£-rjjfPtt. U-if**t.- -to 

0. Cull 2 0«^t-hv>7t&-5tt^,^i4^ 
y 7* * 0 7 1 1 ±ttt»SnTV»*. I/— tf»«tt, 

3 (A 1 ,G a ,_„) I n,N ( 0 < x 
$1, O^y^l) *^&S^^l©«fCl 0 4-11 

o Runmm ins, (a i ,. g a ,.,) ,, y . : i 

N (OSx' ^1, 0^y' ^1) ©T*fell0 3± 

jic«!bT££; mmvrd&&s\z\tm&m*^ 
snr^s. cuii 2oa^y*i:ir3tf^^t 

^•5. «lbfc|SftJifc**LTTftfi*l 0 3©S»«K 

mm t uz^t&mmt mm-? fzmme>mwmx\m 

*T&-5>o if*ffi©Tift« 1 0 3«ttt- 

fy^+uri i tft«snc:n*^bT^a*a^ 
m<D&mM \zw&rz> u y ^*«»*^lt^«. ■ 

[0 0 4 6] 01 9\Z^-?£o\Z, Z.<D*mfoU—V% 
7© U— tf*SttH»O»ftJl*»6ft.0 . niGa NT 
Mil 0 3±Cjec«S£nfc, nIA l 01 Ga„. 9 N 
1104, niGaNil05, InGaNSiit§|| 
MStngfill0 6, piAl u Ga y N|l 



07. pIJGaNJI108, pIA 1 „.,G a 0 .,N| 1 

0 9, Sy'piG aNffll 1 Ort^ftS. pIA!,., 
Ga 0 .,N| 1 0 9K.\V)y^b7^fB2 0 2#% 

0,©|ft»Kl 12TWKnt^5. nAtitt 
nIGaN|103 ©TJfiKIJK^u/ 7°*+ U 7 1 1 * 
LT»«3 ft.. ,P pSGaN3>^Ml 

1 OMlCCuKl 2 Oft^LT*W*n*. 

[0 0 4 7] d (D^mft V~^rmi-r\t, SI4I106 

-5. ngGaNll 0 5SypIGaNll 0 8 ti^f-f 
Sttll 0 6T«£Lfcft£;:;:lCil^ft-f 
3.^:<!:^>iCffi^4«l 0 6J;0/t>F**y 
£^a£ifc«fc?T«7fttfI?L£«teJI 1 0 6|*iK:8J 
S«fcffli;&*?>«fc3»::&oT^5. piAl,.,Ga 
o.,N«l 0 7«&A2ftfc*i-'J7 (Dm 
CiiftSEK»ffc*-3»fi»Tfc0, nfAl,,Ga 
,.,NI1 0 4S^plAl,.|Ga,. !1 NIl 0 9«# 
•f FBI 0 5, 1 0 8«fcDfiHSf*Tff^«3ftT^*^ 

fr&fcftS. U y h y-i 7°m 2 0 2 tt* 9 -7 h*S 1 
0 9 <Dmt£ &mt2itZ £ £T*»)B£r*fc«#lRj©& 

[0 0 4 8] ±BB*»«Ttt, If? 7-f 7 AffiSfiLkK 

r -f 7« « C B±tC±gB b U y i?S !f «i§ SrJgJ* 
L £ JKfiET 3 C fe T €T 3 . 
[0 0 4 9] 

[««©«&*] *BWC«fcfttf, ftWWfcJ^fifcftffla 

ft* it fee. 

[01] -t)-7 7-f73IS±C»*Sftfc^»*l^— !f 
[02] ■9-7T-f7S«±CJiaitSftfcGaNeSJi' 

[03] ■ ^WfciajllfiWro^Wfru— jfoWifti 
e+lc&tt* l"-;iffi«£XA©;8W&0rffiB. 

[04] **WK«t4S|lfc«^i|i»flsW— tf©H»3C 
Sf 1/-- tFISfx;\0»iIil. 

[0 5] *»W»c«fc6^*«0***I^— !fO«ifiX 

[06] *56WlC s J:**««®*»flsW-'!f©|IJfi3: 



[0 7] ^ffiwciiiijEwo^^u— y-'wsigx 

[0 8] *«iflfc***H«©i|s*#U--!r®«3fi2 
S+tc&tt* U— !fg««7XA©*WS88B. 

[0 9] *SSWfC«t4*jfi«©¥W#:U— !f©«ifiX 
g+Cfctt* U~1f*t£7XA©Wg£Wt0. 

[0 1 0] $f6WC±£^10iJ©#ig#^--- ^©SliS 
X81 3 ICiSttSV— !f*« , >XA©«t5lSipffi,0. 

[01 1] *%w\z£5nmM<»¥m#u-r-*f<?)Mm 

[012] #agjK<fcS^!l&«©¥i*#U~tf©IKfi 

ie + ic & v) z> v— if a c •> x a ©ffiustt^w a 0. 

[013] *5§BJtCj;S*i6S0iJ©^»#:l/-if©»jg 
[014] *5SWt«tS^lfi«©^»frI^— !f©«Jfi 

[015] *»MCJ:2)jliE«»J©¥*flFV'-1f©S8)fi 
l8+fc*tt*U~1f2SfcC'XA©fcl8**8H. 

[01 6] *%W\z£zmm?!l<n*mi*U-y<Dmm 
lgtlc*5tt*l^-1t , affi'7X/N©StBa^«0. •, 

[017] .*»WfcJ:S|ll(S«©¥»frW— tf-©«J6 
18+ k"if«1S'7XA©W^0. 

[018] *%m\z&zmtem<D*m#i?^?fe>m& 
18+ icfcita i/— y ! *«'7XA©«iBS^ti0. 

[019] *58Wtcfc**»«»J©*»*^-1f©39^ 
XS4'(C*3tt^l/-ifSK'7XA©mB8WE0. . -,. 

[020] $.%w\z&z>mMm<D*mteu-*¥<nmm 

X8+C*tt^-if*««>XA©lM&*ttBB. 

[02 1] #»9ii;j;*|*i!Sfl©¥»# !✓--*©«» 
IS + ic * It 3 U— »f «7 x A ©ftttfff ®0„ 

[02 2] *»WKJ:*Sll(S«©*»#W-1f©«ifi 
18+ Icistt* U— «f A-oftlWWiH. 

[023] *%w\z£%mmm<»*m&i'^(DWM 
mwm. ... 

[«F^©»1^3 

10 1 *m&*yr4TWgL 

1 0 2 fiffijSffitG a N (X»A 1 N) « 

10 3 niGaNl 

104 nlA l 0 .,Ga 0 . 9 NH 

10 5 nlGaNl 

10 6 I n G a N?SttJl 

10 7 pMA 1 0.2G a,, g NI 

1 0 8 pSGaNl 

109 pIA l,.,Ga 0 . 9 NJi 

1 1 0 plGaNl 
1 1 1 

112 si o 2 m»m 

1 1 3 «gl 
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